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(54) SEMICONDUCTOR DEVICE, MANUFACTURE THEREOF AND MOUNTING 
STRUCTURE OF THE SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact and 
highly integrated chip-size package type semiconductor 
device, having an upper and lower two semiconductor 
chips. 

SOLUTION: Upper and lower two semiconductor chips 
10 are bonded mutually back to back via an adhesive 
layer 30. Conductor posts 50 electrically connected to 
electronic circuits formed on the two chips 10 on the 
outer surfaces of the two chips 10, i.e., electronic circuit 
forming surfaces vertically pierce a sealing resin layer 40 
made to project at the top ends from the resin layer 40. 
These structures are formed approximately vertically 
symmetrical on the top and bottom of the adhesive layer 
30, thereby preventing a semiconductor device having 

the upper and lower two semiconductor chips 10 from warping upwards and downwards and 
the like. 
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i 

ffB3a@K^tt»H«:/ri/ i c®.«*n*4^c. <e©* 

^BH*BK*iJhttHB*«B^3n, BISBBB 

A h ©±»cc . > o rtMftM ti fe»*!B l XI* 
2S2«to«&f*IE8 0 

[18tfJg4 ] ±T2ft©#«<** ? ^ <-CC'5Sffl* 

©$(*,> ( 7 Kfc iJXK ; o ^^tB^Ad tife c t m 
[ft** 5 ] *OIS*SfrCi*«»i'*'4*»<* 

/rtes*r±T«:ftbdto«A^«c. <-©±T2ft© 
^Bfiafcr^xSo 

f . *©±fta«)jfeii 4 T&mo>a$w&m t k * o m 
ffi«**nfe5i4ii*fflcc«jfcmja«:*nen»fiw* 

r*CD±*MrW±»»B©±*JCjaiS*, a*?, mis 



(2) #B2 00 0-2 7 7 68 2 

2 

rztev>o*<' * - ©»B»fcrt a s * fc*fliwft * nfe 

r ±T 2 ft©* x m - ©« ffifcEl »<C 6Xfio 

?Hll*B««itllWB^**8nfc±T2ft^aWf 

10 ttB©M&#& 

a. * m^^^B^^^n/c^^M 

msS?BB^«SWK«tt$n^KBtSlBB^im 
*ft LITERS KIT, t©ffB^ttfct*ffEBB»tc 
S«Mtc»ttShfe*<*#^ h*^»rt«nfc±T2 

ft©* * > w * . toffBMcctt«ff */rs $ * -c±t 

BBR*HftBt£ ftfcff fUtBtcitjhJMfttt* *ft*ftB 

20 *ISr3nA:J6Bfc«!Bf -SiSo 

I). MSatf?H. »Jh»BttStf±T2ft<D$*^-& 

SS±T 2 ft©* x M-©??B3«@»^».«*n^5H-»J* 

cc. BS»*W«^h*aJt«BB«r±TtC|taai*'C* 
©**4T^SS©IHl»0«ffi4 tCcfc 0 8?EJbT 2 fe<7>^ 

* ^ - ^>wamtc/rfiE $ nt&mim s nfe*BH*tt 

(/iRUtrtfVBtBJttO. *<M*»B*rtl/T:±T2ft 

©•{rxM-CDaBftSC^Bd^ilBo 

<}- *©#B^«»B*fttrE^«:Bd8nfciT2 

ft© * ^ - ^ fi5SET&SSCDCfl*3»6 IX 0 fit l/C ^-f V 

>^u, ■e©aB^*6SBt/ri/t:E<r»k:#^sm:, 

40 *©BB£BH&B KiajtlttBB>»S{B*rt $ n^c±T 
2te©^«i*^ ?^6^««mt:BB€rffl)i-^i9)«ti] 

tc. 8qia44jkl8BB©±*«:a*EttJi/fe«i*:*X hC0±B 
tc. ^«^>^&BfiST4S#*5F5 Xtt6E*©*» 

[ B4PR 8 ] XVJMZ Stf C 4 4 * ^> *^<* 

a . ^ 9 ^KJUW©B-f B»*»fl* S nfe * ^ 
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fit 

ft©* * M-tHETfta®0!H»6RO !8 l/C . -C© 
e . < > 7 *#*fM$ nfc±T 2 ft©* * m - 

^ * ^ >» y u . *©if B*qt*ii £ a i/ 

JfeHUBA 8 IT 2 ft©**# * » 6 * * 

ks ntcw&tc ±r 2 ft©** > * - ©me gats ntc 

✓ **«r»AS*r, *©±T2ft© 1 ?*^lCRrt3n 

[ MAg I 0 ] ±T 2 tftCDBBHUBB&tttttC^IBie: . 
«1. 2, 3%&4S$Wimti^*mSftXs * 

©*wi^s©±»©*«f** ? ^»«sn&sffl 

$n/di^^>7^, *ftK»fcT*±»©K8B» 
S«^«a$nfc«i*:M^ RC^SaSft&^K. <-© 

XttttVfBKKWU&tt: ttM $ n/cPffi«@iisie:@a 
m»±T 2 tt©M&EtfHUS&<cs r gsis n r & 

[aHOffflttKfl] 
[000 1 ] 



(3) 4MB 2 0 0 0-2 7 7 68 2 

4 

SP<Chip Size Package) 

fl«rn4*«f* * y ? t son * T*«f k« nfc 

«WI&KK0«©Hj2HF&&, *-©**<*«H*E« 

**. 

[ 0 0 0 2 ] 

m 1 4 KSbfc* C©**ltt»C 

io *as^, ajbW8BH4 0^»«sn-c^&. -eti<yt 
r> K«t^««i«nfc«**xh5 0^ it&ifjh 

«ni4 0t±T«:Jtl»x*«!>±««:«Jb(ll«BI4 0± 
*K*lll3lrtJt»3nT^*. 0ittMIJl4 0±*cc 
^HH/fea»#*^ t- 5 0©±«K|*. KM,K>0*8 0 

[ 0 0 0 3 ] CG&mtKBIi, 0 1 5«Cft Wccfc^ 
tc . ^<^>^^(i 9 v 7 1 0 (Omm^lc^ $ tiAiSiih 

1S 1 4 0 KM8nfc*(t^5 K 1 4 2 tmt/MtM 

[ 0 0 04]CC0CSP>^ 7-<J0*«(t«Btt. a*- 

{ b ) ICS (./*:<»: 5 ? ^rtWOBflaa 

^JBsatSnfe'? xm-7 O^^BSS^fflflK^A:^ 
^HHjfiacc»jtt»W94 0 t**U , Cfr*4. <-n<L^ 
tc. ^-7 0 tc^.«3 nfc«^BK*cs»w«:#8k 
30 *titofiM*5K^h5 0«r. Hia«Jh«IM4 0*±T« 

M*'t*T*©J:««aitittB)B4 o±*«isaiis*t: 

0 "C t * 4, M jLWJim 4 0 ©±*ksbhi * 
*^ h5 0©±Wctt, «^^>^6 0*««l/t:i* 
4, jtt't 1 , <cwfW*iitt:ajh»Ba4 0 3W»*sn 
fc«>*>v-7 0*, 016 <a> JC2jjBWl , CSl/fcJ: 

^i o^^^nrc^assic^a^ 

tclS^^n/c^ft^^ h 5 0^, 4i±W«S4 0 £±T 

«*n, •c-©«±8!»JS4 o±*K:*tBofc*(*?j<^ h 
5 o©±tttc«^^o^6o^»*snrtt*. b i 

4«:Sl/fcJ:5Jtt, CSP>^7'©*«*»aiH)4-tc 
[ 0 0 0 5 ] 

iiKi/t, CSP^^^^^g^^t^i^ 

JC« . «5 * m - 7 0 ©?H««ffl^ft±|flJSa 4 0 
1/telKCC, *©«>*^wi«ib(ltWB4 0 &©fliltHR* 
50 (DM^S^*. -?*^-7 0^ttJb4HlW4 0fll^Rai 
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5 

[0 00 6] fctt&K, i'L»:2>a>6#&£:t/\-0& 
KSRHftM:, 3xiO-^C*0, x#*S/«JBWa*>ft4 

[ 0 0 0 7 1 * fc, *<W* 9;W£ Gfc9 * > w 7 0 * y 

^ to y i/ 4 c s p * 4 7<rj¥*$&mxc h , 

t o o 081 *c r, « *co*att 

ft*. ±ia^csp^Y^^«^go>i83ixsitcfe 

S@ O TE^K»£T fttt, J:T 2 ftCW * 

<d±t 2 x > i ~*tt±ttttMK naM#*KK4 
©*i»<c4#-ca4c4«wi/te. *&, zmm 

OvH>C S P * V^OOiPSftKB^HH'^OttlTC i 
0*C*4C4«yi.bfc. 

[ 0 0 0 9 ] ftitr , C©±T2 9 ^» 

»WiW*/rt'CSC'«:»ssnfeC s p * 

P ^<5*^(*«BK:Jt^t: . 2 * 7 « 

& VCC ' T , * ©C S P * ^ 7'(?>*^ft^g«>3 > > f * 

Mfc41l««fc4*Hn4C4«6Ht/fe. 

[00 10] *fc, cn4B*teC4tt, *«H*??^ 

&4CSP*4:rt&*»f*£B % 

so yui:*5M"4±sa©c $ p * a *<&&&$&b&> 

[0 Oil] W*>, «0«iHaSKSaiBilH(C 

cM?en«tBfdcc 4^*BtcfraBHBMR 
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(4) MB 2 0 0 0-2 7 7 682 

5 

J*S tlfc * * - «CK o **** 44>* Gfc • t\ * <£ $ * 

m- £ ^ » wrr*i«©si**«t < f c t#-c* 4 

■e<D*!)*M-^y^>»yoc^.«T4CSP 

4 CSP^^^<7>^ft^g<D^^S^W , t4C 

±*S«4l/Cc»4. Sfc. ±T2 

WBsMMTJB 4 ft 0 rat Mtittt SWftia^^f 

C 4 4» 

[ 0 0 12] 

ffi. BB«Jl:*«BH*J:T«:Wr.'C*©±**W±tt« 

4, 

[ 0 0 13] *ft«(J!>S2CC'*«i*:ftat*, ±T2feO 

*«>«s«nte2fc©*e## l ^^fl>«*HH« 
ans^aaift^: ^ $ nfcHa^B«wtra * ft i/ r 

*^<x \ i>\ «tt±mnm&±r&&>x*<D±t&& 

[ o 014] i xi»2©*#*M^to^ 

x&. mB&±mm<»±.iitimibtcmit#x \*o± 

tl/-C^4. 

[ 0 0 1 5 1 *5S«<j>gr3«>*«t*«B», ±T2fic^> 

^($* 7 fit. *flD»B**#ji*ftorE^»tt:»a' 

40 $n. «<C>tt&dnA:2(kCE>^^^^«?EBI« 
jRBMcc^ft4MM(ii[«:tt t n&¥«(tE9- ? ^««* 
@B^Sa«iC ^ $ nfcBig«l|B^«3»Js «: ft 1/ r 

[ o 016] k&oym i cD¥«tf4ivi:bt<t:tt. -t-<o 
mmm * ft i/ rac $ n/o±T 2 tkcD^e 

i*^ ^ 7\ SW*C0±T2 fe0>¥«|*^ ^ y©^«*B 

tciSi»«ttt?B*snrtr»44*K:. *©t»36*. 

50 H«:^rl3:tf±T^*tA^«.«sn*CC»4o *©fc 
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t:. «©54©ai>SH ©^tittle, HlXHO© 
[0 0 1 7 ] HtfttC, ±B0DXI2^«fHtlWC^^T 

». «?>#ffl^»*ja*:rtut:i:c*«:*tesnte±T2 

ft©*** * p ^ SO* ©±T 2 ft©*«#? 9 7© 

sim^titte, <-©*&•#> »ais*^ctt»± 
T«:«*tc««£snr^*. <-©&«>. <-©±T2ft© 

* ? 2 <D$mt&mifi> *©RBKB 

^*±T*«s*os><ri»<c4i»t i jr*. *i/c. <-© 

S0©te^»2«>*»#«E*, ©*<,«« 
[0 0 18] laJiMOC, ±|g©1iJ3©#»^aKfcC*T 
ft©4UMt? * *\ Rtf*©±T2 ft©**** * ?© 

±T«ca#iwc jm $ tix 

■£©*#>. *©±T2tt©*W** 3©* 
«{*«g^, *©M^E8S4*«f**?74©^a 
«H»c»cc*^*±T»«:s*©*l»< C 4^c** 0 
*t/'C, <-©50©ttl'S3©*«(*fta«r, HIXK 

o ©a c 'aaaBKSts^ s« v < %m>*?emtz?m 

1 0 0 19] ±!2©M 1 . *2XU9|I3©**{ttfeatC 
fci^Ctt, i ft©*«#* ?^l/iW*ft:««*«*©C S 

p * ^ ?©*«(ttttictfc*<r , 2 ft©*«** * 
Bva-r, taawfRfb£ftfccsp*-f ? 

[ o o 2 o ] *«au©» i ©**fttta©it£#£i£> 
*©xg*£* c 4 6 1/ r ^ *. 

a. 4^^9^^©««K«i».«snfc-?*^ 
rt*ftfc±T2ft©**;x-4 % {-©SSBfflKSSttS: 

^s*r±T«:»bafe*44#tt:. {-©±T2ft© 
aiBH**n*nsa(.//ctB»t?, t&£©hsii©? > 



(5) #832 0 0 0-2 7 7 68 2 

B±T2 ft©* * ,m -©*©(** a h *s$fU$j!jt£ txtcft 

Mace *n*ni» s nfe^ftfttt 5 nfe»±wntt 

€r*Pt/«l/, *©±T2ft©**>w©*##*h#* 

io T2to , ?x ; v - ©WfflMtttfrtt * * 5 nfc 
t:±T2ft©9*^-o[>aiB«rE(f»K»dTr*ia 0 

d. *«!>»B**Mtftl/rfil»«:|fc&Sti*:±T2 
ft©**^-*HST^©H^6H»J S C/C £^ 1/ 

>^u ■e©«B*^*»B«:^ri/rs^fc:^3nr, 
«©AMB<c»JhWM^«snAdbT2tk©^ 

[ o 021] c©m i ©^^fiacajt^rftKfec^t: 
I*. {©ax&Kfei't:. *©?Htt*Bfc**^-ic« 

a»rt3nfe±T2ft«S>^*^-; &. «©flfBHfc»S 
** t ^VS $ ii ^ <L^cc , ^ ©±T 2 ft© C * ^ - ©?WJ 

«B<c«jkafBtt*^n-etisaofca»'c 1 r«a© 

[0022] CCt, f^7'J^<^Aiil 9? 

-?*c. ±fia©*«i*>Tfta©H«©*Ba»^*M-- 

[0 0 2 3] '^»t?, *©bXS«:^»t:, e©Bfl»«c 
[ o 024] ^^r-, *©ciSKiidv»r, ^fiJ«^$ 

r . * ©±&S©Jfea 4 Tftffl©GaSS©JftB 4 K cT: 0 , 

40 T 2 ft©* * ^ -©>f MKBtcMihWlU 4 RStC ^ 
4. «A4^i<:. ±Affl©*a*«^^?t/»>tt©ab 
^f7'J-7^U. KCXTA5l©e!ltt©JSB(C«k 
S3 ftfc ^ y f ? >tt©««7- V -7 ^ ^acc J: 
♦J It »E 1/ -c. * * ^ $ n/cB*B 

*±T*c»a3tfr*©±»«r«il:WnB©±*«:*ai 

±Aa©5fettiTfi:a©ia4|S©JfcBtKJ:0, _tT©«5 
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9 

x. zmmvmmzftbxE^imissnx. zo> 
9MtmKtt±vuta&K** nfc±r 2 ft<z>* * 

[0 02 5] *©», todiwcfe^r, *©«H# 

«> *M-4T*aw)a«*%ao ffli/X, *©±T2ft 
B#»/a* nfc±T2 * * ^6ft*s« <*> 

[ 0 0 2 6] *^0»2C[>4^!^B^ll3t^ftlJ:. 
*©JS*^C4*4*B40r^4. 
a. ^i$^^^.^C^0^^$n^^^M 
«®STCBJIM8B0fcBfc*9HMBcc 

tfturflSrtsnt:, •eoff&BBBKttlHBBBgtc 

ft©* * m - * . 25hcc#sh */r a s trc±T 

I). R£tt*tt. »JkBBHatf±T2ft©$*^-*r 
*BWSW4Xflo 

BIT 2 ft4>9 * ' * - OHE«H»*»* $ nfcflfMt 

sinenses* nfcWsj^ 

<D*SS t Tft9©0tt4>£B 41CJ: 0 ifiI2±T 2 to 0 
t/*ut:*»*«j«i/. *<^«B*:/ri/t:J:T2ft 

<DS*M~©9ffl£EUC8£T4X&> 

d. *^»B*«»«*ftUt:E^«:»d*ntc±T2 

>yu -eo^a^ss^roirEc^^nr, 

fXfio 

[0027]C ®ft 2 ^BfHEfl®BB*&tE tel * T 
I*. «<&alSfc*rt>r. tWMWfiK**^-** 
A8tife<nB(c«9^4M3n%IHBBBttAS|fi 



6) ttB2000-277682 

10 

#*ia*rt*ft^T2ft©$*^-*, <-o^si^tc 
«IMWtt«tiW:. *<»l:T2ft©*Bf**:r 

(CttBT?84, 

[002 8] 3Hr»t\ *4>bx£(c4*c>'r, •c-oDcaau^c 

10 [ 0 0 2 9] <X^X\ *CDcI«Kltei»r, IWfgftg 

casiJCC^® i £ ftlftttK&iS 3 * 4 C * 4, * 1/ 

*BW»SttfcMJh»BH*i'-- httttttltftl/t:. ± 
T2 to«5 x^-<?mE«BB^«i«snfc>HII*fflK: 

$5 > * s > 3 >ttWb4^>#7 y -7 ^ RtTF 

ftsac'iatt<o«atc«[js3 n& * ? f » >tt4>*4? > 
fttt ^ tt&«*BBfc Mtfltcttfc $ nfc«Ba»H 
HB S 1TC *<»±B*: aih«tt»«>±#K£lti £ -tt 

4C£#-c*4. $^>tc. ®mffim£ft&$i*tc±.&: 

T2too*^-<2#B££tnc#£t:'*£<> «ur, 
^©sra^eBt/ri/XEc^ttssnt:, 

30 *BK HEBBB t HjUABB 4 ^SS^ $ hfc±T 
BKBrtV**, tot:. ^^±T2toO*A-^Jb 

[ o o 3 o ] *flDa, *©di8«^»t:, ■ecflfB^ 

ftg8*/r(./ % CEl*JC»SSnfcS0©ft^±T2ft€S> 
0 * a - «Tfiffl<?>cafiB*^» *J St'Cv t «J>±T 2 ft 

«B *i\ L< X EC ^tcfiS^S nr , t^MttiK HEB 
BBiMibBUB 4 aWWI»« $ *rfc±T 2 ft©*** 
40 * ^feft4S0Oft^»B2©WI*»Jl«rflH-*ctt 

[ 0 0 3 1] 1 KltB2Cr>*a»<MtBOHB 

*tt«cto^t:». *c>cXBflE>» , c*-?t:, axfi<?>p 

cc. r»sa«jhlHBB©J^(C3fcffioft:iS#-1<A h©±» 
tctt^^>^**«W4Ci«r#Bil./t:c*4. 
[ 0 0 3 2] COB 1 X«»2<D*«(*ffiB«)aa*S 

50 [ 0 0 3 3] *«BG>S 3 ©4£»(MfiBOHB#£tt, 
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u 

*fttrwsftfc±T2fc©$ *©«bb 

«D^>#5» 'J -7 * ;l*A#«iS3nfcJSBcc*^& 
Xfi. 

b. «B**ttR0LbT2t*©* *^-t**ftattr& 
Xfi, 

B±T 2 ft©-? * > w©9ffiH «C/rS 3 1* fcTHWS 8 
/K/-C±T2f!t«>«J*^-©»BtE^»K;«dT*X 

* ^-siWBTftsiCTaaw^ftBo a i/c . *© 

BBCMMt'< * K«c^^<>^**a»*JS»r iXfc 
e . MSIfcU&' < > ^MBAS nfc _LT 2 * / w 
& y ^ >» y u . ^^Wffl^SH * ft O ITS*, 
Sire, *<3[>BBaKHIS©W^? ra^fc-'O^ 

ftitu&ix ^ n*±T 2 «c©*«<* * y ^ 6 * 
«B*«tffcW9 arris. 

[ 0 0 3 4 ] t®*3<0*m£^W&1S&Cto>X 

it. zo>axmi'Ott>x. *<D9M&mcimm*ftu 
xmm®nmmzntc±.T2 ft©* » . <-© 

-7 < ^A^»»$nfeDflSltoJSB^*Ht?*-S. 
[ 0 0 3 5 ] <£i<*X\ *<D blMlCte^X, *©IH*K 
KAUfe«««W±T2te©9*^-*i4ttlllir» 
*• 

[0 03 6] £<,>t\ *©cIS«l^>t, TMttttS 

fe|Hl4W>j6Bi £fSMftK&iS Sti^Cim^, * 
l/C. *©±fe^5fel>tTft«©l!fl*K>JSB4fcJ: 
0 . ±T 2 IS© 9 * ^ -©BBHI cc ft ft 8 1t fcTNttlfe 
$ ft fcSfS-tt* Y Wc W l/« l/'C IftiJs *»*L/ , 
*©«SH*/VUt:±T2ft<!> , 5*^^-«I>1lB*EC*u: 
Dte-c**, *i/c, *-©SB*H*£»£*H/ % ceuc 

T2fc©$ x^-*, «SB*tt^C««±T«*J»^ 

[0 03 7] £^X\ *<D&XWCi*vX % e©*B# 
«B*t^OXEl-KHIft3n»:K0©tt^±T2ttCE) 



7) MB 2 000-2 7 7 68 2 
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©* * M^oMMflccMsnfeHnieM«*^ 

[0 03 81 *CD«, *©eia«*H>T, 
> :f $ ft fc±T 2 fe© $ * m - £ * ^ v> jrt* * 
*i#r. *©#Ba s &MJ§&/rL'CEi*tc&£$ft 

•j©ac*»3©^<*^*ffl>fr«cwoiat'ct3»Jr« 

[ 0 0 3 9 J *%W<DW 1 . ^2 3 ©^VftttB 
Ottrtflcc&te ftfc*ft«:±T 2 He© 1 ? * > * - 

[ 0 0 4 0 J C 1 , » 2 Xii^ 3 ©*«(*«B©I1 
j6**«cfec--c«, ■e^al&c^^c, ±T2f*©$ 

T^AccXfrO^^j:^. ±T2ft©«5*^-CD#B 
tt e X^cc fee »*c , *-©SffijM*SB O r Ec »tc* 

nteir z fe© ■? * ^ - y ^ ^> y o 

0±T2tt© l ?A^-^6HH-(ci»9WSn4*l, S 
30 2 mm 3 CE>* WMtBO±T©*«l»* s 

[0 04 ! ] *^^^|t^©^tgg(i. ±T2 

ft©BB«iass5K©mtc. *i, mzsttM3<D$mtt 
ecl •> r jttts fix n h c <t ^r^^ti ur ^ & • 

[ 0 0 4 2] C©*«i$^g©^astgjeCCfe^X^, <- 
50 »2X^3©*«^^±aki>*W(*^7 
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BR§£/r 0 r s:«/r s Tic ssmccftft $ nfc«i* * a 
m®mmo>&'em%< 4 * *»wc»*t?& 4, 

X. *fl>*i. «2Xl**30>*«(*«ig«:, ±T2ft 

*f^tfr93w«> h-c*«aftsnfc0i . ^2 

[ 0 0 4 3] 

Kt«i>«WT4. m 1 X«H2 tt**WM» ! 

mvtzmtsm&wz&ZKU* m \ xttH2«*<ME 
*4. 

[ o o 4 4 ] Ba i ximzom i vmmmz. ±r 
2 v>7' i o*tt<? xvr. *<d 

o-ca-ccit&sntri**. ±T2fr©*»#*3>'7i 

a 4 o i * *. * n 4 £k . * ? i 

<-co±«6M±wm4 o±**c*ffls*t:»«8nr 

1*4. #§fS 3 0SO'ii±m@ 4 0 tt, 17 0-18 

4rto4 0 

[ 0 0 4 5 ] S*t, B2iC7S(./fc3W 1 0*«l*»ficc 
fcC^tt, iiJfc$MJS4 0CC^k#K£tik/fc«f*tfA [• 

[004 6)01 XttH 2 1 <D*£f*&£ 

«. ah«>j:5tt:*(isti'cc*r 1 cons*, mm 

r. *0» 1 *«f** ? -7' 1 0 4Siih 
»§4 o 4©(ai?««R»©Mtcs^«r 1 ±T£K£4 



00 1MB 2 0 0 0-2 7 7 68 2 

14 

t o 0 4 7] a*, ca>^ i o>¥mm&o>n&mv 

[ 0 0 4 8] EttccSl/fcJ^ic, * *R0tfa 

?Sc^Pifitta>2«:«>'5*^-7 OU^tt, {-©STCB 
fe«KS^KKS9^j^sntca«t*A h 5 OA* 
K»«*f 3 2 tftSS* fc««T\ *<WH*#a h 5 0 

bk<*. »jUMB**4 2**nenEBi/t:w* # m 

4. M*-C, *®*HIB«:»»l*3 2*/ra8*44* 
tc. *Wl^iBK:ajbWBtt4 2**n*niBHl/fe 
±T2ft«E>'>*^^-7 0*. T^9 0<^ca^9 2tC«S 
20 AUC^4o ^UtT, <-C0±T2tStCD^*^-7 0*. 
TAaOiStf 9 2(?>r >4<^ 0 --7 < 1 0 044UK 

<:• «, >7 y ^ 5 >tt^s« 0 , 17 0-180 

(cM*»4ittm**b<t4? ^^^c*-?tr, ±^M9 

4CD^*TAffl«wa*9 20!>JfcaRtf»5*^-7 0© 

^Hii*ffl*a^«ihttttsa4 o tc»«*n-rK:*h6* 

4. 

30 [ 0 0 4 9] -X^X\ ±E««»tt 3 2 , Stlh$8itt 4 
2Rtf±T2te©-J*^-7 0, 8 0*, 1 7 0-18 

o*cicT^Mui:^4 # «or, i 

[0050] ^^f, @4^l/fe«^^tC, 170-1 

8 o •cic-w&fci a s nfe±&a 9 4 1?* t: , 
y-^^jiAi oot»ton&±«a9 4flE>*wt 1 1 

7 0-1 8 0 W*«WS*nfeT*H9 0W>*7 
0 0TiIbnfcC3«9 2^J6ffl4«:, ± 
ftS9 4*T6B9 0#l*K»T8tf44#fc. T^M 
40 <J!)ia»9 2^«iH*T4aS9 0rt«r±»S'tt4«Ot:, 

H*/c±ASai 9 4 OMfeffl 4 T6ffl«>ia» 9 2 <7>£S 4tc J: 
♦3 . IT 2 ft© 9 * ^ - 7 0 (Wf fllftffiu: * n-e tii2S 

3ftte7ttintt«nfeM±(Mntt4 2 ^ ttcettu 

£l/ti,'4o *©±T2tt©'>*^'-7 0<3Wf 

ftlMSCC, ajt|B*|H4 0«:*neh»«L/rc»4. * 
ni^cc, i? ^^3>iicc:'^4r>j}<v l J-7 <^ 1 
0 0*ffil»tT. >?*^-7 0WHSiJ«iBCC^a5»*Sn 
fc^KA I* & 0ftftJbPJlBB4 0*JiT^Rii5iir 
50 *©±tt«rajh«IB«4 0«)±*(C3«fflS1*t:^»4o $ 
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0 (ESSfcl tc ft 3 $ fc¥«JJDJ» $ tlte«* tt 3 2 * i/ 

r. *<»#©B3 0*/ruc, ±T2toe)^-7 0 
oSffi*si*«:a!'&(./rc»* 0 -cue. 

[ o o 5 1 1 *©shj&4*bb3 o *ft t/trs 

fc±T2 tW>**W** * * 1 0 1 K*l,fc* 1 

[0 05 2] *tUCjSDAtr, IBCDcXHWiX 1 
l)VC, dXHMMNc, a±8fHE4 0±*rc£ttk,fc 
&f±*X r 5 0©±*«C«^<£A>^6 0«r»«l/t:^ 

4, -tot:, €©{JigtcM»t, JbT2tM>$*>*- 
7 0 £ '/<f V> ^irBttKfcM} 8JT±T 2 

* * *i oort«sffl«cjBfi£$nfejs±»«a4 oo± 

nfcH 2 CCft OfeW i O4^(*ttB«Ka0t; 
[ 0 0 5 3 ] 03 £B4K*l,&* 1 OD*!W*:gSB<DiJ 

oM**ft«c*)c >x\ts *<oc xsk t& » Tsar & , 

WBccMibWDH 4 0 «iBrt8twte±T2 UW) 1 ? * " 
-7 0^ g*B3 0 <:tt^ft«±TCCM|W)l|&CC 
SritC»« # «l/C, *©±T2ft©'J*^-#±T» 

1 - C . ±Bft>±T2 ftfl>-> */w7 0 *#CC *W » 9 

[ 0 0 5 4 ] B & Xt*H 6 2 (0««l*ttB 

«D»a<if 1/ . H 5 X«B6 J«©iEfflK 
fflB*C*>4 0 WTfc* C©»2<0*«(*SHB«:»5«f 
*. 

[ 0 0 5 5 1 B 5 X«H 6 ©» 2 ±T 

2 tt©^>«*©#»#* * 7 i 0 £ HS -7 X l*X . *Q> 
±T z tewm» 0 CEXRB* . 3 0 
l/XEt'CC»*3nt:^4. ±T2ft©**#^*7 r l 

0«c«*snfe«^B» (BSIW) *c«SWtc 

^<*nfc*B£Bi» i 2 o*mms \ 2 2*ftt/cs 
jSStva^ftK, •c-©HE«0iis 1 2 oftBKiiih 
{unB4 0^SB««sn*cc*4. nesuassi sotc 



(9) ^200 0-2 77 682 

16 

«itffl«B4 0 *±T(CW*r*«>±»*WjtttlB 

a4 0±*cc*ffl$-ttt:»fi&snt:v^o *fc»B3 0, 

$&$IB 1 2 2 B: MikMBB 4 0 1*. 17 0-18 0 *C 

«:»ttot:iKb3it*x?t<*v«w«*jBt*t:Bi«8n 
-a**. mt#xi»5 0t*. c«»*ffli*t:««snt: 

fUSKBRSl 2 0i*. xtf*t4ffl^*>6«&« 
»Bl2 2*rftl/T, Cu«Jfc&fc*»<*>t*->12 
4tt:j:»j-B«a3U»BISa«CiB*Sni:i^. »B 
»fi«:l/fc±TCE«M*^5r-> 1 2 4<EWti % K8B 1 
10 2 2 *±T<C*<r*t:«tf 6ftfcC u»-> 

»|*tfTl 2 6«cj:o«»snt:i**. 
[0 05 6] ffi^t:, B6^l/tefK2<^»(tttB(C 

5 0<D±Btt. O^IMtS 

[005 7] B&X^6^l/fc92C>«?»(»«S 

3 o t^rttaJiTKittftK:*** nr i** f o 
r . *^20O*«i*»K^, ^«f*^ ? 7 i o t^m 
20 js i 2 2 */ru-c*«*nfeHa3«aB 1 2 o^wjtw 

[ 0 0 5 8 ] ^k, comzo^mtttoBtvii&ttx 

[ 0 0 5 9 ] [1 7 tc« Ofc cfc ^ CC, ^ * 

B«i53cfflfl«cc^A:i>?H»l«ffitc:<ei»B 1 2 2«rft(/tr* 
30 .«3 nfeSESBSS I 2 0 X'fo X . -J * .m- 7 0 CC* 

0 h & o^Hi^.'S$n^±T2feo:^*^ 

-to*, t©«anBitci8B**3 2tftasi*fctt]i 

?HH*ffl*^«:«»t:a*a*b'tt > c^6 0 ±T2«c^ 
■5x^-7 0 <ErtSJ*fflKtt % «ib<HB-tt4 2 **n* 
nBBOtTC'*, »St*3 2a»4*jt«»t*4 2iCii % 

^^^r^^'Ct^o ^^tr% <-cC'S®llcc^W3 
40 2trtttS'tt*4*«: t «c^HM*B«:Mjkttntt4 2 
t*n-eniaBi/fc±T2teO'5*^-7 0*. T^a 

9 0CM!ltt9 2«:iRAUT^»&o ■C-t/C, -t-0±T2fe 
0>«>*/\-7 0t. T^CC'03gi59 2«-?>i<^l>- , 7 
v^ai 0 0*(S»Snfc*BK:*BBl/t:i*4 # 
7«J-7^,'IA1 0 0 tCC*. ^^->s>fi^0. 17 

0-18 0 , CcC'S^tcm^{i48tfii^^>w4^ < .'UA 
t'^ot, ±4H 9 4 ©*«^Tffla«ffl» 9 2 C'£® 
0a>?H9Mffi*H J >a±8}SIB4 DW 
£»BSS 1 2 0K»*8tir«:*n6*6*»«:M«Bl 

50 sfe^^^^AiffiC'trc^. -eor. *^o^2(7>* 
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«f*&S©£!£#j* Q> a If! * ?t X O & 0 
[0 0e0]Sttr>T\ ±E©»»tt3 2, i*JbUiHtt4 

crcic^mmisX zux* #e^©^2©*?s 
[006 1 ] aa^t/fe^^tc, i ? o - 1 

U - 5 y ^ A 1 0 0 r'Btoftfc±£ffl 9 4 ! 

7 0-18 Q^K-w8w*ftfcTftS9 o©^>#^ 

y - 7 -/ A 1 0 0 THtotl&B* 9 2 4>£il& £ t ± 
(DDflSW 2 ©JgfiftTftB 9 0 f*1*±*l 3 <tt t/ r , 

♦J . ±T2 8cCC^ * 7 0<WHM*BK*n*ftffiB 
8ft^^M3nfcit±«ntt4 2*S/~ HftCWb 
ftl/a*** *©±T2ft©'»*>w7 O0>f* 

E«BS51 2 0iO^.«snfc?f«J*iBK:, £iitiS!SB4 

^-7 0O^HB«ffltc«^nfcHfiB»@H 1 2 0 Kfc 
Hi»ttSnfc«*#* h 5 0*SiH8WJ8 4 0 £±Ttc 
KS*Hir*©±»*a±tfWJS4 0©±#Ci#tHS'tt 

<t T&3MW|*B 9 2 ©j£ffl t K 0 , ±T 2 ftO 

0i^7 o ©stara cc a * &^ saift $ 

*l/T. *©*HW3 0*rtt/C % -bT2fe©* 
*^-7<i<D*ffi*SC*iC»&l/rc*-So *l/C. 
ifj® 9 2 ^^(t^^jg^^> c IS *ff o X l* 

[0062] *©», *vimifi#mm3 0 uts: 

C ttd $ *lfc±T 2 ft© * * ^ - 7 0 tTflSKDH* 
9 2*6K0ail/r, *©±T2ft©»»*>w7 04*" 

r^^o <-(./c. t-<?>m^§ii3 0^ruc£iHc 
ttssnr, *cc^«j«ffi^.«$nfcffE«BBi 2 
o ttmcttjkmtm 4 o ^ffija^Jdts ntc±r 2 tsc«>* 

JSB ©ll&rtfi ©dxstt?<?t:i'*. 
[ 0 0 6 3] xtt, -t-n^fa^r , ±§a<» c xsofti? 
fcvc, dXfI©ptc, «jtUMM4 0«>±*K:*flIi/ 

*UX. *©dl8Kfcl*i:. JbT2ft©9*^ 
- 7 0 * * 4 f > y 1/ XUftttty »J WT±T 2 fe©£& 
1 0©*MBfcHBIlBB 1 2 0 *ftl/CR 
■B*Sn?c«Jfc«»»)B4 0C!>±*fc*lflOfe*|**A 
h 5 0©±BKtfrt,KM>* 8 0^»«8nfeH6«C5i 
Uc*2^>*«(*«H«:Bia(./ , C^** 



10) 4^2000-277682 
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[0 06 4] E7£B8K*^fc»2©*«#aB©» 
eih©Xfl*6«tQ, C©ffS2©*$(*2SS 

<-©§®##i§§ 3 o * ft u rsc 4e»£ $ *vc . <-© 

?MII«aic??fiB»BSS 1 2 0*/ro*CWih{l}«B4 0# 
faS»«$nfc±T2ft©'!**^--7 0*, ffm30 

*©±T 2 ft© 2 * ^ ^-*e±T^«CS 4©«A <' C d ^ 
1T'££o -C-C/C. ^©dlflCCfeC^C. ±ga<D±T2«c 

[ 0 0 6 5 ] 09 i**ftH©S3 ©*«#afiS©»a«c 

[ 0 0 6 6] B©S3 ©*Wttli8«. -hT2 fe©^ffi 
^^l0t»-jn*-C. <-©±72fttf> 
$^t*;7l()^ *©*aftaWIB3 0«:ftl/rE 

c*(c«dsn-c<r»&. ±T2is©^ft* ^-i oo>m 

nycMie»BK i 2 o^mnh i 2 2 fc/rotrj&fcsn 
tr^»4. maemiiBi 2 0©w^<9 fwh*, tt^^< 

0^.ffl^$nt(,^o «SR3 0 ti. 1 7 0 
- 1 8 0'C(Ci!iai/t:«fkS't**x#*^»«^«:«l- 
t:**Snt:<r»*o ffE»BKl2 0«:, x**f«W 
^6^*«®5l2 2*ftl/lT 4 Cu^^m 

^ * - > 1 2 4 <c j: »j -r««axtt*!Bi»atc»«s n 

>B»fi«rl/fc±Tfl!>ilW*y<>--> 1 2 4^1 
it. J6»H1 2 2«r±T«ce^rJS«6nfeCu«!>-7* 

30 ^m-^uvmt^r i 2 6«:j:»jJS«$nr<r^*o 

[ 0 0 6 7 ] m 9 (CmUft:W3 ©^(tttKtt. ELh© 

WMHt&iRW. ^ 7 l 0 ^PligWBIIS 1 2 0 

[ 0 0 6 8] vW> C©*3©*«l4»B©»fi^?*'C 

40 [ 0 0 6 9 ] B 1 0 cc^Uftcfc 0 K. ^ 
JQ©«?Bn (Batfr) 3»Efl!JSnte|»^PMB««>* 

MKBccntitii 1 2 2 tfti/r«*snfeiHa«BH i 

2 0'C*-?tT. *!>*^-7 O^A^tlAiS^fBBCCS 
5RM<c«iBisn/cSaSKBII81 2 0^^$n^cJ:T2 
^•^TOt, *©«fflBBK:»B**3 2tftaS 
•ttteWit 1 , *©WB«BB1 2 0#»tt8nfc'»*^ 

-7 ocwfiWiBtrt*«:fli»t:*h&Jbitrc»4. tf 

50 «) *UfeX#*i^}«Wf4«Ktr»* 0 SCl^. *© 
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mmcmti 3 2 * m tc±r 

±T2fe4>$*^- 7 0*. TA*MHrtl9 2©*># 

4, ^>*^'J-7^,'UA1 OOCCtt. 
B0M£*&0 a Xg&tt 

[ 0 0 7 0 ] >X^X\ HwMMtfZ 2»tf±T2ftG> 
9 * ; v~ 7 0 * . 1 7 0-18 0 WTBlBfcl/a* 

[ 0 0 7 1] £*,>t\ g 1 1 ccso*:* 5tc, 1 ? o - 
i8 0 # ctc^s?«^$n^±^M94X'A^r. *>* 

7'J-7^U1 0 0 THfrnfc ±£829 4 > 
1 7 0-1 8 0XCC*«SDtt8nfeTA«9 0<G>*>* 

7i'-7-f i o o trcw>nfcH»9 2ojgai*, 

acDG!I«9 20D«ffi*:T&S29 0rt«"t$>±*K:±£$ 
9 4<D&t&tT£&<m®92Q>&mtK<k*). ±T2 
*©±T 2 ^ w 7 0 fl>tf fflHfcjfrfc S *fc*tf 

[0 07 2] a<r»T\ IH1 2K5*l/fc<fc^«C, <e<£'Wffl 
&mM3 0*ftUTfioK^$ftfc±T2fe<&$* 

2ft©0 *m - 7 0 WHM«ffltCffJ«3nfcSB2»@» 
1 2 OCMW*^ ? KtC(i^6»<>7*6 0 *3*IB«*l/t: 
1*4. *l,t\ *^0»3©*B(t«BCS>ttB*SO 
dXIIfclTVC^o 

[ 0 0 7 3] *©», *©tiW,E>0 ^6 0 *sXU£jft 
Sftfc±T2fc©'?*^-7 0*y*<*-*x*-fl^- 

£jBcc:«£S[gBS 1 2 KfcMAK'O^B 
0 ftfc ±T 2 tt<Z>#Sf* ?^71 0 

£ 0 «i/c t *^©tr3©*««:^ga>i3S^a>e 

XfI£?T«?1T<.>4o 

[ 0 0 7 4 ] m 1 0 6; U»H 1 2 tc*0fc3fl3<C'*&# 



11) «»2 0 0 0-2 7 7 68 2 

20 

ft. *(WHS8*ifitcBig»Ba 1 2 0;Wfcli$ftfc±T 
2 ftcoo * ^-7 0 8^12 3 0 &ifclT?t?tX±TK 

»ft«#j6«c»#c*4, *i/t\ *©±T2ft«>«5* 

<DeX«tCfcC>*C, ±iac±T2ft<£*:^w7 0** 

a > > y o riaH-tc o ar^ 3 a>*swttMw±T» 

K540>«:l»ifc'CS4. 

[ 0 0 7 5 ] ±ttfl» 1 . W2 3Um 3©*«1*8B© 
10 JBS^tticfc^'Cl*, H3Xiffl4K*l/fcJ:9K, * 

£ft 9 6 tc±T 2ftO£ * 7 0 OlKttC JHt£ ftfc 
✓ *?7 2£§*A£tf4<t£t>o *l/C, <-O±TO0 

aaD^^Jr^K:, •e<D±T2tfeO>^*^-7 0€:T^ 

acc'ia«9 2p3«*c(4Bft^f *ifitr» 0 -ei/c. <-<^ 

Si ^ectstfi' $ tl^c±T 2 tt© 0 * ^ - 7 o -Srtertt^tc 
y^V>yi/fcl««C, <-0:'±T2feCC'^*M-7 0*6 
20 flttKttOHSSn&ttl. »2Xll*30*«(*«B«> 

7 1 o^6«n»dtkt:i/S 

F^<'Ci *e-C * ^ J: $ £ ? •£> i 6l * 0 
[ 0 0 7 6] Sfc, ±S2CC'T&«<^|H!»9 2 tc^A^^> 
±T2tta>C»*^-7 0«. Bflt«Sltt«JBi^ t -e 
O±T0>^ *^-7 0 ccBrtSnfe^W*?" * * 1 0# 
±T*i&lK:jEBK:afe 0 ^ ^ J: ^ (C. T^<DGQSR9 2 

30 0**IWHK>±T 2 tfc©*«# ^ ^ 1 0 CClt^sftS n 

XL* Wktmutt < C fc^r* 4 J: ^ cc i, c 4>A 
I*. 

[ 0 0 7 7 ] HI 3 li**Wfl>*«f*«Bfl>*««360 
WJiia:SI»o>»a<r*l/. Bl 3»<col»i6»WiaT* 

[ 0 0 7 8] mo¥®&&W.Onmmx\Z, ±T2fe 

oeaeniic 1 4 o«e>bbk\ *wh©» 1 , »2xi* 

a3«'*«tt:«B (lattW 1 0*«(*«fi> 2 0 03WE 

40 BShtr, ^^^@2 0 0^>±six<o^*f 

1 oi£&f%$fttcm*®mc&i£mm& 1 2 0 zi\ux 
Xi*^srtcsswtc»jfisnA:«i*^A ^ 5 0 . 
(*^^ r KHEtitsnfe^^o^e oxumeff^B 

(OBB»SEKS(g 1 4 0 fclBasnfeWftM^ K 1 42 

2 x«» 3 o^vwtfi 2 0 0 oTm&tttt? >> y 1 

0^»«snfcS^!^HiaBlilB 1 2 0 GTX 
50 WftSr^«^tct^SftfeW#*^h5 0. KWft: 
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1 4 0 Km&SMcmfa<7 ¥ 1 4 2ccii 

^crtw^sft-ct'*. -tor, *k *2x<*a3 

(D*«tt«H2 0 OA*, kT2#<MUSB&Kfi 1 4 0 

o £ »«: ju*h & u tern \x\tmz o*m 

#£!2 0 OKA-jTTI*. *<*>»jHS91JS4 0±#(C& 
1 4 0 K 1 4 2«C»fifcgnfc«A,KM 

[ 0 0 7 9 ] 0 1 3 tC^b^«^g^SgSieti> 
ma^Xlt. *2Xi^3®4U»f*KB2 

WSB I 2 0 ^W$mdW6'<>76 

o £ . -c-n^jtf ^±suc'S*a@Bssts 1 4 0 

k 1 4 2KJMi'C&«, *i/c. <eo± 
«K>iimM:^?^i 0K^*nfcs*BS*±s^E 

H»fcl,T\ *<CM1 % »2Xt*»3C0*«**B2 0 

0 ©T«o*«(t ? ? 1 0 cc».«s n&s^nstcB 
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